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Relationship between sexual maturation of the polychaete Neanthes 
japanica and environmental conditions was studied. The worms developed from 
artificially fertilized eggs were reared for about one year under different culture 
conditions. The group reared at a constant temperature produced few mature 
worms, whereas in the group that was reared at 20°0 for about 8 months after 
insemination and at 6.5°0 for the subsequent 4 months a large number of mature 
worms possessing fully ripe gamates floated out. No difference in sexual 
maturation was observed between the worms reared in sea water of Cl 6.6%J and 
those of Cll3.0%J. From these results it is ascertained that water temperature, 
not chlorinity, exerted a great influence on their maturation. 
INTRODUCTION 
It is known that the swarming of N eanthes japoniea occurs in winter, especially 
in the period of spring tides (IzUKA 1908). This has also been proved from the 
field observations that the nerid disappeared from the substrata of muddy-sand 
-fiats in January (INAMORI and KURIHARA 1979 b). It is true, however, that there 
exist mature individuals in the seasons other than winter although the number of 
mature worms is extremely low as compared with that in winter. The purpose of 
the present study is to clarify why in natural habitat the reproduction of the nereid 
occur in winter when water temperature is low, and what environmental factors are 
most responsible for their maturation. 
METHODS 
Two groups (group 1 and 2) of seventy worms (initial mean wet weight 
0.2 g, final mean wet weight 1.4 g) of the same stage obtained by artificial insemina-
tion were reared in the containers (INAMORI and KURIHARA 1979c) for about one 
year. Group 1 was reared at water temperature fixed at 20°C throughout the 
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period. Group 2 was reared at water temperatures of 20'0 for 8 months and then 
at 6.5°0 for the subsequent 4 months in consideration of cold and warm seasons such 
as summer and winter. Both groups were also reared under conditions of 
chlorinities fixed at 6.5W., and 13.0W., respectively and under a 12-hours light-dark 
period at an intensity of 5,000 lux. 
Activated sludge, mainly consisted of protozoa and bacteria, obtained by 
aerating artificial sewage consisting of organic matters and inorganic salts was 
supplied as a food. Feces excreted on the surface were removed every 2 weeks. 
Individual worms which floated out were observed very day, and the degree of 
maturation was judged from their possessing of sperms or eggs. 
RESULTS AND DISCUSSION 
Table 1 shows the cumulative food intake, cumulative water temperature from 
the fertilization to the end of rearing, and the number of mature. individuals in 
the rearing container after one year. In group 1 which was under constant water 
temperature of 20'0 throughout the year, the number of mature individuals was 
very few, while in group 2 which was under varying water temperature condition 
with warm and cold periods a large number of the individuals developed into 






Formation of reproductive worm under constant and varied 
thermal conditions. 
Culture conditions Cumulative Total amounts 
I 
water of food intake 
Temp. 01 temperature 
('0) (%o) ('C) mg/lOOom'fyear 
120'0 for 12 months 
I 
6.5 7862.9 65,258 
13.0 7374.7 58,130 
120'0 for 8 months and I 6.5 6712.3 61,812 









In order to determine the time required for developing mature individuals and 
their sex ratio, emergence number of mature worms and their sexuality were 
examined daily for both groups. Since group 1 reared at 20'0 produced few mature 
individuals even 455 days after insemination, the emergence number and sex of 
mature individuals only in group 2 are shown in Table 2. A large number of 
mature individuals were observed to float out during the period from 384 to 421 
days after insemination. All the individuals which floated out during this 
period possessed the gametes which were normal in fertilization and developmental 
function. Since there existed no siguificant difference between the number of 
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matured worms at Cl 6.5W., and those at Cl 13.0W.,, it became clear that water 
temperature, not chlorinity, was responsible for the maturation. Besides, the 
sex ratio of the matured reproductive individuals that floated out in this period was 
0.85-1.06 (mean value 0.94) which was nearly in accord with that of 1.05 of the 
worms collected in natural habitat (INAMORI and KURIHARA 1979b). It may be, 
therefore, essential for maturation of the nereids to live under a low temperature 
during a certain period of their developmental process. The seasonal changes of 
water temperature seems' to be quite siguif!cant for the natural life cycle of N. 
japonica which fertilize usually in winter, grow in spring and summer, and mature 
in autumn. 
Table 2. 
Number of emerged mature individuals 
~------- Ol(%o) -. ----- 6.5 13.0 - sex 
---Days __ 
after fertilization ~ 




392 3 4 
393 1 
394 2 1 1 
395 1 3 2 1 
399 1 1 1 
401 1 2 4 
402 2 2 
405 1 1 2 4 
406 1 
407 1 3 
408 
409 1 
412 2 1 
413 1 1 
414 2 3 
415 1 
416 1 1 2 
420 1 
421 1 
Total individuals 16 I 15 17 I 20 
Sex ratio MalefFemale 1.06 0.85 
YosHIDA (1976) has reported that in the case of Pminmeis nuntia var. vallata 
the cumulative water temperature in rearing period contributed much to maturation 
and when the cumulative temperature from hatching to spawning attained to about, 
5,500'0, 50% of individuals matured and floated out when the sand temperature 
attained to 20'0 or more. Therefore, the relationship between the cumulative 
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rearing temperature and maturation of N. japonica was examined (Table 1). In 
the individuals reared with alternated temperature periods (group 2), fully 
matured individuals were obtained when the cumulative temperature was about 
6,600°0, whereas those reared at the constant temperature of 20°0 did not mature 
nor float out even when the cumulative temperature attained to 7,000°0 or more. 
Thus, sexual maturation of N. japonica could not be explained from only the view-
point of the cumulative temperature. The exposure to low temperature for a 
certain period in the life cycle could be effective for maturation. When N. 
japonica reared outdoors in winter, they did not mature nor float out at a 
temperature as low as 0-3°0 but floated out when the water temperature rose to 
nearly 10°0 (INAMORI and KuRIHARA, unpublished). This coincided with the find-
ing that the worms collected in early winter matured and sw:armed at 20°0 
(INAMORI and KURIHARA 1979a). Invertedly, maturation was induced by 
alternating condition from hot to cold in the present experiment. Thus, it can be 
concluded that the alternation of water temperature caused by seasonal changes in 
nature is effective for inducing maturation of the N. japonica. 
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